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Abstract 
The influence of the number-average diameter and the average number of the most represented particles on surface-active (acid-
base) properties using the semiconductor CdSe-CdTe system is traced. The correlations between structural characteristics (dav, 
nav) and the acid sites strength (pH of a surface isoelectric state-pHisi ) attract the attention, representing a doubtless practical 
interest. 
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1. Introduction 
When searching for new materials for the sensor equipment the surface activity is an important criterion in 
relation to the analyzed gas. It can be judged by the results of direct adsorption studies or the acid-base properties 
determining results associated with time-consuming experiments. 
To facilitate and thus speed up the search it is reasonable to use indirect criteria, for example, more affordable 
bulk physico-chemical properties, in a certain way related with the surface ones. And it is necessary to establish 
appropriate correlations for this purpose. 
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It is in this aspect that the present work is carried out: the correlation between the structural characteristics (the 
average size and the average number of the most presented particles) and acid-base values (pH of the surface 
isoelectric state) of the CdSe-CdTe system semiconductors are determined and practically used. 
2. Experimental 
Researched objects are powders (S = 0.405 is 0.91 m2/g) of CdSe, CdTe and solid solutions of (CdSe)x(CdTe)1-x 
(х = 0.85; 0.75; 0.5; 0.25; 0.15 mol. ) Solid solutions were obtained by the starting binary compounds isothermal 
diffusion (CdSe, CdTe) [1, 2]. Their formation and structure were established on the results of x-ray and electron-
microscopic studies [3-6]. 
Electron microscopic studies were performed on the scanning electron microscope JCM-5700 equipped with an 
attachment for the energy dispersive analysis JED 2300 [6]. 
The surface acid-base properties were studied by the hydrolytic adsorption method [1, 7], allowing to determine 
the pH of the isoelectric state (pHisi). The hydrolytic adsorption was carried out with the participation of adsorbents-
ampholytes which were semiconductors of the CdSe-CdTe system, from the potassium chloride solution with the 
addition of hydrochloric acid solutions and potassium hydroxide to create a fixed values of pHin (from 4 to 9). 
According to the measurements results the graphs of the ∆pH changes dependence in from the initial value (pHin) 
were plotted and pH of the isoelectric state at the point of the experimental curve intersection with the abscissa axis. 
According to the numerical value of pHisi surface it is possible to estimate the average strength and the acidic and 
basic centers ratio (donor and acceptor), and pHisi changing shows the degree, character and mechanism of gases 
surface interaction. 
3. Result and discussion 
In Fig. 1-4 and in table. 1 the main results of electron-microscopic investigations are presented. They allowed us 
to determine the elemental composition, the surface structure, the polydispersity index (PDI), average size (dav) and 
averages (nav), the most represented particles of solid solutions and binary components of the CdSe-CdTe system. 
The elemental composition agrees satisfactorily with the molar composition; the surface has a polycrystalline 
structure with the non-uniform distribution of the crystallites, associating into agglomerates combining different size 
grains; the polydispersity indexes are from 0.58 to 0.99; average sizes, average numbers of particles are in the range 
of 1-10 μm and 2 to 7 h, respectively. 
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Fig. 1. SEM- the image of CdSe powder in a phase contrast mode. 
 
 
 
Fig. 2. SEM – the image of (CdSe)0.85(CdTe)0.15 powder in a phase contrast mode. 
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Fig. 3. SEM – the image of (CdSe)0.5(CdTe)0.5 V powder in a phase contrast mode. 
 
 
According to the investigation results of acid-base properties (Fig. 4) the surface of all components of the CdSe-
CdTe system, exposed to air, has a slightly acid character: pHisi values are in the range from 6.29 to 6.81. This 
indicates the prevalence of Lewis acid centers on it and, in accordance with [7, 8] the increased activity to the basic 
gases. 
The higher acidity of the cadmium telluride surface, compared to the cadmium selenide surface acidity is related to 
the metallogenic components electronic structure affecting on the solid solutions surface acidity (CdSe)x(CdTe)1-x 
(Fig. 4). 
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Fig. 4. Dependences on the average size composition – dav (1), average number of particles – nav and pH of the surface isoelectric state (3) of the 
system CdSe - CdTe components. 
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Table 1. The variance analysis results. 
Molar composition 
Refined elemental 
composition 
Average size – average 
diameter  
of the most represented 
particles 
 ( av), μm 
Average  number 
of the most 
represented 
particles 
(nav) 
The polydispersity 
index (PDI) 
CdSe Cd0.44Se0.56 7.05 4 0.84 
(CdSe)0.85(CdTe)0.15 Cd0.39Se0.48Te0.13 4.39 6 0.84 
(CdSe)0.75(CdTe)0.25 Cd0.36Se0. 42Te0.22 7.27 2 0.89 
(CdSe)0.5(CdTe)0.5 Cd0.29Se0.28Te0.43 4.84 7 0.66 
(CdSe)0.25(CdTe)0.75 Cd0.21Se0.14Te0.65 4.72 4 0.58 
(CdSe)0.15(CdTe)0.85 Cd0.18Se0.08Te0.74 9.94 2 0.99 
CdTe Cd0.13Te0.87 5.87 2 0.99 
 
In comparing these structural characteristics, such as dav, nav, obtained on the basis of the electron microscopic 
research, among themselves and with pHisi logical parallelisms are noted: the maximums on the curve dav = f (x mol. 
%) correspond to the minima on the curve of PSR = f (x mol. %) and minimums on a curve, pHisi = f (x mol. %). 
That is in large particle sizes their smaller number is placed on the crystal lattice per volume unit, and hence we 
obtain less dense environment, the great coordination unsaturation of atoms, acting primarily as the Lewis acidic 
centers, a smaller pHisi and accordingly a larger adsorption activityto initial gases [9, 10]. 
4. Conclusion 
In this respect, the solid solutions (CdSe)x(CdTe)1-x with excess content of CdSe. deserve the recommendations. 
The electron-microscopic studies of solid solutions and binary components of the CdSe-CdTe system are 
performed, on the results of which their elemental composition, polycrystalline structure of the surface, the 
polydispersity index, average size and average number of the most represented particles are determined. 
The acid-base surface properties of selected objects (force, nature of acid sites) are studied. The dilute acidic 
character and the increased activity of the surface to the initial gases are shown. 
The original correlations between the structural and acid-basic characteristics are installed. The most optimal 
compositions of the solid solutions of (CdSe)x(CdTe)1-x, as promising materials for semiconductor gas analysis are 
found. 
The work is done within the state task project part of the Russian Ministry of Education and Science No. 
4.2543.2014/K. 
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